Abstract: Complex [CrO 2 (C 7 H 5 O 2 ) (C 2 H 5 OH) (H 2 O) 2 ] was prepared by using benzoic acid. Its spectral characterization was done by using Elemental analysis (C and H), Inductively coupled plasma optical emission spectroscopy (ICP -OES), Ultraviolet -visible (UV-Vis) spectroscopy, Fourier transform infrared (FTIR) spectroscopy and Fast Atomic Bombardment (FAB) Mass spectrometry. Whereas thermal decomposition was investigated by differential scanning calorimetric (DSC). The low value of activation energy of exothermic change indicated lability of complex.
Introduction
Chromium metal has played a prominent role in the development of inorganic chemistry. Chromium trioxide reacts vigorously with organic substances; is widely used as an oxidant in synthetic organic chemistry [1] [2] [3] . Complexation reactions with organic ligands produce coordination compounds / complexes with differing degree of thermodynamic stability and lability [4] [5] [6] [7] . It has been reported that the covalent coordinate bond having energy 20-80 kcal/mol with first row metal ligand bond show high stability and high lability [8] [9] . A rapid reaction rate has been observed between Cr(III)-Schiff's base complexes and nicotinic acid and there are also some other systems such as porphyrin complexes with similar labile kinetic behavior [10] [11] [12] [13] . Chromium(III) octahedral complexes are generally inert to the substitution of inner sphere water molecules by other ligands but some report indicate, however, the chromium(III) complexes, Aqua (ethylenediaminetriaaceto acetic acid) chromium(III), with one molecule of water and a five coordinate EDTA type ligand shows unexpectedly rapid substitution rates with several anionic ligands. It has been suggested that these reactions are due in part to strain present in the complex 14 .
In the present investigation, we have studied on the synthesis and characterization of chromium metal complex using benzoic acid as the ligand. Thermal behavior of this complex has also been investigated to understand the thermodynamic stability and lability of this complex.
Experimental
Benzoic acid (E.Merck), chromic acid CrO 3 (Apex chemicals) and ethyl alcohol (MerckKgaA) were used as received. The elemental microanalysis of C and H were carried out with a Thomas and Coleman Analyzer-Carlo Erba1106 while the metal content in the complex was determined by Perkin Elmer 5300DV(Duel View), IR spectra was recorded on a perkinElmer 1600 series FTIR spectrometer in KBr pellets. The FAB Mass spectrum was recorded on Jeol SX -102 (FAB) Mass spectrometer. DSC studies was carried out Perkin Elmer's DSC-7, Scan rate: 50 o C.
1.22 g of Benzoic acid was dissolved in 100 mL of ethyl alcohol and 1 g of CrO 3 was dissolved in 40 mL of water. A solution of benzoic acid was slowly added with stirring to a solution of CrO 3 .The resulting solution was refluxed for 30 min. The yellowish-green colored compound formed was separated by filtration. It was washed with 40% ethanol and dried in air. Yield 1.00 g (45%).
Results and Discussion

Elemental (C and H%) and ICP-OES analysis:
The chromium-benzoic acid complexes (MRBT1) formed was colored insoluble in water and common organic solvent, but was found to be soluble in DMSO at room temperature. Analytical data found (Calcd.%) for Electronic spectra Figure 1 . UV-Vis spectrum of MRBT1 The characteristic absorption peak of FTIR (Figure 2 ) at 1680 cm -1 and 1289 cm -1 is attributed to C=O of and C-O stretching frequency of carboxyl group of benzoic acid respectively. The broad band 2361 cm -1 is due to the hydrogen bonded ν (O-H) stretching vibration. Other vibrational frequency at 1420 cm -1 and 1526 cm -1 are assigned to ν (C-H) & ν (C=H) of aromatic ring respectively. Appearance of new bands in the region 600-700 cm -1 in the spectra of complex are attributed to ν(Cr-O) as seen in the spectra of metal complexes suggest that the product has been formed. Some weak bending modes are also observed at 1026 cm -1 due to (OCO) and 718 cm -1 due to (OCO) 17 .
The FAB mass spectra The results from FAB Mass spectra as shown in Figure 3 , were inferred on the basis as followed by Baranwal 0 C, activation energy 24.05 kcal/mole), it could be inferred that the most of the chromium-benzoic acid complex prepared can be considered as energetic materials 19 . 2 ] was prepared by using benzoic acid. The low value of activation energy of the exothermic change indicated the lability of the complex. Thus the kinetics and lability of the complex could be predicted from the DSC. It was observed that the complexes formed could be used as energetic material.
